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and maintenance, to scheduled and actual equipment and process performance data, to data that illustrate the benefits of improved reliability and performance. Data relevant to IMC include state and historical data on the manufacturing environment as well as cause and effect data. The product realization process (PRP) relies on information on products and processes, control of equipment, and the effects of physical transformations of materials, as well as on the organization of production work, market and production problems, and variations in practice in different industries and national settings.
Integration
Information must be integrated into manufacturing operations at two levels: across process control and improvement, and across functions. Consider the integration at the raw materials end. Functional integration occurs, for example, when symbolic knowledge of improved materials design is integrated with process planning. The need to integrate measurement and control of critical process parameters with data on the performance of advanced engineered materials is addressed by IMC. Other types of integration relevant to IMC include machine and process flows in the factory, and human knowledge and machine intelligence.
With respect to reliability and performance data collected on the factory floor, integration is needed between (1) equipment user and supplier, (2) equipment requirements and reliability considerations, and (3) equipment reliability and cost accounting.
Product realization relies on integration of design and manufacturing to support parallel product development, of business logistics (to include supplier and codesigner), and of IMC with design and production. On the organizational side, the PRP relies on integration of (1) knowledge of the viability of alternative concepts, accurate evaluation of costs (e.g., equipment reliability and maintenance), market-imposed constraints, and opportunities afforded by technological change, and (2) the conception and implementation of new manufacturing technologies. (Figure 1-11 illustrates the integration of product realization, IMC, and equipment reliability and maintenance.)
Intelligence
Information is incorporated into business functions to gain a better understanding of the manufacturing process and its ele-